Summary. The interaction of preincubated ram sperm with zona-free hamster oocytes was studied by scanning and transmission electron microscopy. The behaviour of the sperm cells was quite different, depending on whether the acrosomal reaction had taken place or not. The apical ridge of intact spermatozoa contacted the oocyte surface, and egg microvilli spread onto the anterior segment but no fusion ensued. When the acrosomal cap was fenestrated, microvilli were also found on its surface but were then spread over the surface of the postacrosomal region and the equatorial segment of the sperm head lying flat on the egg surface ; fusion with the oocyte occurred in the equatorial segment and extended to the postacrosomal region. Contacts between the microvilli and the inner acrosomal membrane were infrequent and no fusion occurred in the anterior segment. These observations confirm that local changes in the adhesiveness and fusibility of the sperm plasma surface occurred during the acrosome reaction.
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Introduction.
As the zona pellucida is the major obstacle to in vitro penetration and also the main block to heterospecific fertilization in mammals (Hanada and Chang, 1972) , zona-free oocytes have been used for ultrastructural study of the direct interaction of the plasma membranes of the gametes. Particular emphasis was put on the difference in the behaviour of spermatozoa before and after the acrosome reaction. Homospecific interactions have been described by Yanagimachi and Noda (1970a), Phillips and Yanagimachi (1982) and Koehler et al. (1984) , and heterospecific studies were made essentially with human sperm (Koehler et al., 1984 (Fl6chon, 1985) with the different ways in which the oocyte microvilli interact with the sperm head surface.
Material and methods.
The gametes were collected and incubated in vitro as described previously (Pavlok and F16chon, 1985) . In the present experiments, we used only the freshly ejaculated sperm of some of the same rams studied in the preceding paper (Pavlok and F16chon, 1985) fig. b ). In the next step of gamete fusion, the postacrosomal region was integrated into the egg cortex (PI. 3, fig. c (Fraser, 1983) , but pictures such as plate 3 ( fig. a) suggest that it may occur on the egg surface.
In any case, the interaction of unreacted sperm heads with zona-free oocytes may be regarded as entirely unphysiological, so the meaning of this phenomenon is very speculative, especially as the sperm heads have a tendency to adhere nonspecifically to cells or substrates. The binding of the apical plasma membrane to the oolemma appears to be very firm in our heterospecific system and in an homospecific one (Yanagimachi et al., 1980) . Pinocytotic vesicles found in the oolemma of the contact area are suggestive of the induced endocytosis of some hypothetical receptors. What are the common molecules eventually binding the sperm plasma membrane onto the surface of the zona pellucida and the oolemma ? In the mouse egg, the sperm receptor activity of the zona glycoprotein ZP3 is accounted for by 0-linked oligosaccharides which are usually constituents of proteoglycans (Florman and Wassarman, 19851. Proteoglycans are also present in the perivitelline space in at least some mammalian species (Kopecny et al., 1984 ; Talbot, 1985) , but their role is unknown.
The morphology of the acrosome reaction observed by SEM corresponds to that described after ionophore treatment (Flechon, 1985) , that is, fenestration of the acrosomal cap starting at the anterior limit of the equatorial segment. The difference in behaviour between acrosome-intact and reacted spermatozoa underlines the changes occurring after the acrosomal reaction has started. First, there is a modification in flagellar activity (Yanagimachi, 1981) which may explain why intact sperm heads first stick perpendicularly onto the oocyte surface, whereas reacted sperm heads are found parallel to the surface. This change of position is more evident in the case of paddle-like sperm heads of boars (Imai et a/., 1980) , rabbits (Koehler et al., 1984) and rams than in that of pear-shaped human sperm (Koehler et al., 1984) in heterospecific systems, and is intermediary in the case of sickle-shaped hamster sperm in an homospecific system (Phillips and Yanagimachi, 1982) . However, this positional effect alone probably cannot explain the change in gamete interactions. As generally observed by the latter authors, egg microvilli contact the equatorial and postacrosomal regions only after the onset of the acrosome reaction. Later on, microvilli are still found on the fenetrasted acrosomal cap but generally not on the inner acrosomal membrane, whereas in human sperm such contacts are not an exception (Koehler et al., 1982 ; Talbot and Chacon, 1982 ; Singer et al., 1985) . In homospecific systems, microvillar contacts with the inner acrosomal membrane were observed, but there was no fusion (Phillips and Yanagimachi, 1982 ; Koehler et al., 1984) . The important point is that, even if contacts occur with the inner acrosomal membrane, they are transient and no fusion results. This is probably due to the paracrystalline structure and rigidity of the inner acrosomal membrane (Fl6chon, 1985 ; Huang and Yanagimachi, 1985) .
As in eutherian eggs surrounded by the zona pellucida (Bedford, 1983) , the fusion between the microvilli of zona-free eggs and the sperm of acrosomereacted plasma membrane probably occurs in the equatorial segment or at its border with the postacrosomal region (Yanagimachi, 1981) and extends rapidly to the postacrosomal region in all cases studied, including human sperm (Koehler et a/., 1982 ; Talbot and Chacon, 1982) . This scheme of initial interaction is confirmed by the apparent limitation of gamete adhesion to the equatorial segment between zona-free eggs and acrosome-reacted sperm of hamster when fusion is inhibited at 10 °C (Hirao and Yanagimachi, 1978 ;  fig. 1 Colloque franco-tch6coslovaque, l. N. R. A., Jouy-en-Josas, 5-6 décembre 1984.
